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The current study at Mid-South found concentrations of total 
particulate, benzene soluble material, and specific carcinogens 
including benzpyrene in the same order of magnitude as these previous 
investigations. Moreover, a high prevalence of past symptoms, and 
acute conjunctivitis compatible with pitch/PNA-induced photosensitivity 
was observed. Finally, skin lesions that may be pitch-associated were 
found in 4 employees. Benzpyrene, of course, is only a well-known 
indicator for the many other specific PNAs present in such environments. 

As an additional investigation not part of the 1976 HHE study design, 
NIOSH determined that both a respirable fraction of total particulate 
and of benzene soluble material was detectable. Thus, consideration 
must be given to recommendations for respiratory protection even though 
the operation is performed for only several days each month. 

The natural hi story of the small 11 wart-l ike" 1 esions is such that they 
should be considered pre-cancerous. The vast majority stay the same or 
spontaneously regress, while a small percentage can progress to 
squamous cell carcinoma.4 Thus, the management once found should be 
cessation of exposure, and removal of the lesion by biopsy excision and 
follow-up of biopsy site, or by physical destruction (liquid nitrogen 
or dessication and currettage) by a dermatologist. 

VIII. RECOMMENDATIONS 

The following recommendations are presented to minimize exposure to 
coal tar and petroleum pitch dust thereby reducing acute health effects 
as well as the potential for long-term health effects. Corranents 
address four major areas: dust control, minimize contact with the 
pitch dust. protection against UV light, and medical monitoring. 

A. Dust Contro1 

1. Continue frequent hosing down the dock area to minimize 
re-entrainment of settled pitch dust. 

2. Explore the possibility of using fine water sprays at points of 
dust generation. 

3. Explore the possibility of using biodegradable agglomerating 
agents at dust generation points or possibly at the crusher 
operations where the pitch granules are produced. One such 
product is Deter Microfoam. In a coal dust application, cost 
of control was reported to be 2 to 5 cents per ton of coal. 
More information about this dust control technique is provided 
in Appendix A. 
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B. Minimize Contact With Pitch Dust 

1. Use of personal protective equipment (hard hats, goggles, 
respirators, disposable suits with hoods,~gloves and safety 
shoes) should be mandatory for those workers who need to be in 
areas of high dust concentration. Disposable respirators will 
provide an adequate level of protection considering the 
frequency of the transfer operations. Disposable cotton gloves 
may offer more protection from skin contact with pitch material 
than a reusable glove because pitch dust invariably will 
contaminate the inside of a reusable glove thereby prolonging 
skin contact. Goggles should not be reused unless the pitch 
contamination can be removed, especially from the goggle/face 
contact point. Once in place, goggles should be left on to 
preclude the excessive contamination on the face seal from 
raising the goggles up to the hard hat where pitch dust is 
usually heavy. A defogging agent will help prevent lens 
fogging. 

2. Good personal hygiene is important. Employees (pitch workers) 
should shower and wash thoroughly with soap and water at the 
end of a shift, preferably at work. A complete change of 
clothes should be made after showering. 

3. Skin contamination to pitch dust should be promptly washed with 
soap and water. 

4. The life jackets worn while working down on the barges tend to 
get grossly contaminated. If they cannot be kept clean, they 

. should at least be stored away from other gear and worn only 
for the pitch barge work. The disposable coveralls should 
adequately protect the wearer. 

C. Protect Agai'!_~~-l!_V~Light 

l. The coal tar and petroleum pitch transfers should continue to 
be scheduled on 2nd shift to minimize the phototoxic effects 
caused by UV light as well as minimize the number of workers 
exposed. 

2. To prevent phototoxic reactions, sun screen such as those 
containing benzophenones should be applied to exposed skin. 
UVAL® (Dome Laboratories) and So1bar® (Person & Covey, Inc.) 
both contain benzophenones. The manufacturing of the former 
product has been recently discontinued. These should be 
applied approximately one-half hour before work and at 
mid-shift break. 
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D. ~edi ~i!_l_ Monitoring 

1. All employees exposed to pitch presently or in the past should 
have access to medical survei·llance including an annual 
examination with medical and occupational history and physical 
exam with emphasis on the skin, eyes, and respiratory system. 

2. When skin lesions are observed, employees should be referred to 
a dermatologist who is informed of the patient's exposure for 
follow-up as described in the Discussion. Letters have been 
sent to the four individuals with skin lesions suggesting they 
be seen by a dermatologist for removal of lesions. 
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TABLE I 

PARTICULATE, BENZENE SOLUBLE, AND PNA RESULTS 

Coal Tar Pitch Transfer 
Mid-South Terminal 

August 20-21, 1981 

SAMPLE SAMPLE PARTICULATES (m9/m3) BENZENE SOLUBLES (mg/m3) PNA' s (ug/m3)b 
J OR/LOCATION TYPE a VOL.(m3) TOTAL RESPIRABLE TOTAL RESPIRABLE PHENAN R(k)F B(b)F PY RENE B(a)A CHRYSENE B(elP 

----------------------------------
Aug_ust 2~ 1982 

Stevedore p 0.44 1.17 ---C 

Stevedore P(R) 0.48 --- 0.11 
On barge A 0.49 3.4 ---
Crane op. p 0.49 0. 51 0.24 

P(R) 0.55 --- ---
Ed9e of Dock A 0.51 0.14 0.04 
Bobcat op. p 0.45 1.00 0.33 

P(R) 0.45 --- ---
Augus~.3.!..z.._1982 

Stevedore #1, 
barge work p 0 .17 --- ---

Stevedore #2, 
barge work p 0.53 0. 30 -- -

Stevedore p 0.53 9.52 ---
Check clerk p 0.45 0,42 ---
On barge A 0.47 1.27 ND 
On ~arge A(Rl 0.46 --- ---
On dock A 0.48 0.08 ND 
Crane op. p 0.46 0.04 NO 

Lower Detectab}e Lirnft (microqrams ner samole) 

NIOSH Criteria (Full Shift, 40 hour week TWA) 
OSHA Standard (Full Shift, 40 hour week TWA) 

0.05 
---
1.47 
0.29 
---
0.08 
0.67 
---

0.30 

0. Oil 
0.34 
0.09 
0.09 
---
0.12 
0.09 

0.1 
().? 

--- NO ND 0.05 NO 
1mrt NO ND ND NO 
--- ND 12.88 34.76 44.99 
0.18 NO ND ND NO 
--- NO ND ND NO 
--- NO ND ND ND 
0.13 ND 5. 77 12.00 15.56 
-·- NO 0.21 0.42 ND 

--- NO 0.40 l.10 l.05 

--- Nil O.?J 0.116 O.llb 

--- NO 0.99 l. 71 1.90 
--- NO 0,49 0. 79 0.74 
O.OQ ND 0.04 ND ND 
--- NO ').02 0.09 NO 
--- llO NO ND NO 
--- NO tll) NO ND 

.06 . 01 .O?. .07 

--------------------------------------------------------------

0.07 ND 
ND ND 
34.76 26.58 
ND ND 
ND ND 
ND NO 
13.33 9.56 
0.27 0.27 

1.16 0.81 

0.50 0.32 
1.90 1.37 
0.79 0.1)6 

ND ND 
0.11 NO " ND NO 

ND ND 

.03 .03 

Note a P-breathing zone ~ample; P(R)-breathinq zone sa~nle re~p1raDle fraction; A-area samole; A(R)-area sample, respirable fraction 

0.09 
ND 
38.85 
ND 
NO 
NO 
14.89 
0.47 

1.28 

0.59 
2.29 
1.01 

NO 
0.12 

NO 
ND 

.OJ 

b R(k)F-Benzo(R) fluoranthene; B(b)F-Henzo(b) fluoranthene;B(a)A-R~nzo(a) Anthracene; ~(e)P-fiPnzo(e) Pyrene; R(a)P-Benzo(a) Pyrene, 
Phenan-phenanthrene 

c Notation "·--" means no s<1mpl e of this typ~ run 
d ND-no detectable levels fnund 

B(a)P 

ND 
ND 
38.85 
ND 
NO 
NO 
14.22 
0.18 

1.63 

0.53 
1.90 
0.67 

ND 
0.11 

NO 
ND 

.OJ 



TABLE II 

PARTICULATE, BENZENE SOLUBLE, AND PNA RESULTS 

SAMPLE SAMPLE 
JOB/LOCATION TYPEa VOL.(m3) 

Stevertore p 0.41 
Stevedore p 0.47 
Checker p 0.41 
Stevedore p 0.41 
Engine Op. p 0.37 
Crane Op. p 0.39 
Edge of doclc A(R) 0.49 

II II II A 0.35 
Down wind, 

20 ft. A 0.43 
" II II A(R) 0.48 

Down wind. 
30. ft. A 0.31 

PARTICULATE (mg/m3) 
TOTAL RESPIRABLE 

o. 72 
___ b 

0.32 ---
10.10 ---
o.oo ---
0.18 ---
6.80 0.16 
--- ---
--- ---

8.40 ---
--- o.oo 
3.57 ---

Lower Dectectable Limit (micrograms ner samole) 

NIOSH Criteria (Full shift. 40 hour week TWA} 
OSHA Standard {Full shift, 40 hour week TWA) 

Petroleum Pitch Transfer 
Mid-South Terminal 

October 13, 1981 

BENZENE SOLUBLES (mg/m3) 
TOTAL RESPIRABLE 

0.73 ---
0.47 ---
1.60 ---
0.15 ---
0.11 ---
0.22 ------ 0.12 
2.40 ---
--- ------ ---
--- ---

5.0 
none 

----------
Note: a P-breathing zone sample; A-area sample; A(R}-area sample, respirable fraction 

b The notation "---" means this type of sample was not run 

PNA'S (ug/m3) 
FLUORANTHENE PYRENE B(a}A ANTHRACENE 

*C * * * 
* * * * 
0.93 2.93 2.17 < 1.22 
* * * * 
* * * * 
* * * * 
* * * * 
1.20 4.00 3.71 < 2.86 

3. 72 13.49 10.23 < 5.81 
* * * * 

* * * * 

0.08 0.12 0.04 o.w 

---------

c The notation "*" indicates that PNA analysis was not done because the benzene soluble fraction was < 0.5 mg and 
therefore, based on analytical detection limits, PNA's were not expected to ~e present in t1etectable a1T10unts 


